Abstract. In remote tabletop collaboration multiple users interact with the system and with each other. Thus, two levels of interaction human-computer interaction and human-human interaction exist in parallel. In order to improve remote tabletop systems for multiple users both levels have to be taken into account. This requires an in-depth analysis achieved by qualitative methods. This paper illustrates how a combination of Activity Theory and Grounded Theory can help researchers and designers to improve and develop better collaborative interfaces. Findings reported here are based on three video recordings that have been collected during a quasi-experiment.
Introduction
The increasing use of collaborative technologies, in particular remote tabletop groupware, has provided a fertile ground for user interface design research. Most studies of user interface design these technologies have so far to date focused only on humancomputer interaction (HCI) [1, 2, 3] , taking only one level into account. However, in remote collaboration multiple users can interact with the system as well as with each other, understood as human-human interaction (HHI). In order to understand, improve and develop existing and new interfaces suitable for multiple users in remote collaboration, both levels should be considered. This is a complex process and requires in-depth analysis, which can be timeconsuming and expensive, as more than one researcher will be required to conduct the analysis. Mixing different research methods might be a viable solution to overcome these problems of complexity and can be beneficial rather than contradictory [4] . We believe that the combination of two qualitative approaches, activity theory [5, 6, 7] and Grounded Theory [8, 9, 10, 11, 12] is suitable to address these issues. An approach or the combination of approaches that enables one researcher to focus on multiple users and their collaborative behaviour is needed. Grounded Theory is commonly used to examine group behaviour and drawing from our previous experiences, Grounded Theory will be the primary method in our study. In our opinion, no other existing qualitative approaches have been found to be applicable to easily uncover collaborative aspects of an interface and amongst users, except Activity Theory [7] . Furthermore, the three levels that constitute Activity Theory, activities, actions and operations [7] , have frequently occurred during analysis of the data collected from the study conducted in 2007 [13] . Therefore, it seems worthwhile to test the combination of Grounded Theory and Activity Theory to investigate multiple user remote tabletop collaboration.
The paper is structured as follows: The theoretical background introduces the two qualitative approaches, Activity Theory and Grounded Theory and explains the key elements of each. After having outlined the theoretical concepts of the approaches, the analytical process will be explained step-by-step to illustrate how the combination yields useful results. This is followed by a discussion of the findings reflecting the insights gained by combining the approaches. Suggestions regarding the improvement to the user interface of a collaborative system will be given. Finally, we conclude, summarize and discuss future research.
Theoretical Background
Mixing research methods in HCI to gain a deeper understanding regarding remote collaboration and the way technology is used, has been found to yield more in-depth and reliable results [14] . Using a single approach to study a complex phenomenon or interaction tends to only focus on a certain aspect with the danger that other elements not given the same level of focus but nonetheless equally important may easily be missed out [15] . In this section we will discuss the ideal use of activity theory and Grounded Theory and how they have been combined to study remote tabletop collaboration of mixed presence groups 1 .
Activity Theory
Originally, Activity Theory is a cultural-historical theory founded by a group of revolutionary Russian psychologists Vygotsky, Rubenshtein, Leont'ev and Luria [7] in the beginning of the 20 th century. It is a theoretical framework rather than an analytical technique. Its interest is the explanation of social and cultural work practices by relating them to the cultural and historic context in which the activity is being performed [16] . These two aspects are vaguely explained within the framework. The historical context could be understood as the temporal and developmental process of interaction. The collaborative context might refer to the actual interaction, taking place between the user and the system, as well as between and among users. Activity Theory gained popularity as an approach in HCI in the nineties [5, 16, 17] . Designers had difficulties identifying the nature of users problems with the system and this approach helped them to focus on the end-users' activities, actions and operations [5, 7, 16, 17] . Consequently, designers and researchers were able to study, deduce and interpret
